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(57) ABSTRACT 

The invention includes a device for inserting a medicament 
Within a body cavity of a mammal, and a cartridge for con 
taining the medicament Within the device, Where the cartridge 
includes a housing, a retractable chamber for containing 
medicament disposed Within the housing, and a substantially 
stationary member disposed Within the barrel of the retract 
able chamber, Where upon activation of the device, the retract 
able chamber is retracted about the substantially stationary 
member, thereby depositing medicament Within the body 
cavity. 
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MEDICINAL IMPLANT DEVICE AND 
CARTRIDGE 

[0001] This application claims the bene?t of Us. provi 
sional application 61/119,212 ?led on Dec. 2, 2008, the com 
plete disclosure of Which is hereby incorporated herein by 
reference for all purposes. 

FIELD OF THE INVENTION 

[0002] The present invention relates to a cartridge for con 
taining a medicament and a device for inserting the medica 
ment in a body cavity of a mammal. 

BACKGROUND OF THE INVENTION 

[0003] Periodontal disease is a general term for a variety of 
dental conditions associated With either gingivitis or peri 
odontitis. Gingivitis is an in?ammation of the gingiva, or 
gums. It is commonly associated With poor oral hygiene 
and/or the hormonal state of the patient. If left untreated, 
gingivitis may develop into periodontitis. 
[0004] Periodontitis is a bacterial disease in Which the 
infection has progressed to involve the oral tissues that retain 
the teeth in the jaWbone. With this disease the gums become 
red and in?amed. This condition, if untreated, results in dam 
age to the ligaments and bone holding the teeth in place, and 
formation of pockets around the teeth. As the pockets become 
deeper, teeth loosen, to a point Where they may fall out. Dental 
practitioners determine the severity of periodontitis, by mea 
suring the depth of these pockets and revieWing x-rays of the 
teeth and surrounding bone. 
[0005] Periodontal disease involves a different treatment 
protocol than other oral diseases. While many oral diseases 
can be treated With proper hygiene, ?uoride, pastes, Washes 
and rinses, periodontal disease is often resistant to this treat 
ment. This is because of differences betWeen the oral and 
periodontal cavities. The oral cavity is essentially an aerobic 
environment, constantly perfused by saliva. In contrast, the 
periodontal cavity is more anaerobic, and is perfused by 
plasma ?ltrate, knoWn as “crevicular ?uid”. The groWth of 
microorganisms Within the periodontal cavity microenviron 
ment may cause periodontal disease. As the disease 
progresses, the periodontal microenvironment becomes more 
anaerobic, and the ?oW of crevicular ?uid increases. 
[0006] Efforts to treat periodontal disease have met With 
limited degrees of success. This is because the site of the 
bacterial infections in the periodontal cavity are largely inac 
cessible to agents present in the oral cavity as Well as agents 
provided to the oral cavity, such as mouthWashes, rinses and 
the like. Moreover, the increased out?oW of crevicular ?uid 
that accompanies periodontal disease inhibits therapeutic 
agents placed into the oral cavity from entering the pockets. 
[0007] Oral systemic administration of antibiotics has been 
shoWn to be a useful method of controlling subgingival ?ora 
in some cases. HoWever, because of side effects, such as those 
of the digestive system, oral systemic administration has had 
only limiteduse in treating periodontal disease. Oral systemic 
therapy also requires frequent dosing; so patient compliance 
is frequently a problem. 
[0008] Recently, efforts have focused on delivering thera 
peutic agents directly to these pockets, in some cases, in a 
controlled release formulation. In general, administration of 
agents directly to the pocket permits higher local drug con 
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centrations that can be safely achieved by systemic adminis 
tration. Also, some agents such as groWth factors must be 
administered directly to the target site, i.e., the periodontal 
pocket. Also, as these products are typically administered by 
dental professionals, patient compliance is not an issue. 
[0009] Administration of microparticles in dry form to the 
periodontal pocket by use of an apparatus has been disclosed 
in Us. Pat. Nos. 5,236,355, 5,366,733 and 5,622,498, all to 
BriZZolara, et al., and Us. Pat. No. 6,682,348, to LaWter, et 
al., the contents each of Which are incorporated by reference 
herein. These patents disclose treating dental diseases by 
administration of dry microparticles to the periodontal 
pocket. Microparticles suitable for this purpose may have 
compositions, as described in Us. Pat. Nos. 5,000,886, 
5,143,661 and 5,500,228, all to LaWter, et al., all three ofthese 
patents are incorporated by reference herein, and Us. Pat. 
Nos. 5,236,355, 5,366,733 and 5,622,498, all to BriZZolara, et 
al., and may be produced by the methods disclosed in the 
aforementioned six U.S. patents. 
[0010] The apparatus described in the above listed patents 
deliver microparticles by use of a plunger to push micropar 
ticles out of a holloW cannula. The outlet of the cannula is 
inserted into a periodontal pocket prior to delivery of the 
microparticles. During administration of microparticles With 
such a device, there is a tendency to push the cannula outlet 
against tissue in the bottom of the periodontal pocket While 
pushing on the plunger. Tissue may block the outlet and 
increase the force required to push the microparticles out. At 
high doses of microparticles in a dry poWder form, the force 
may be too large to easily push out the medicament, since the 
force required to expel a dry poWder Will increase rapidly 
With the length of the poWder column. This effect may be 
overcome to some extent by increasing the interior diameter 
of the tip. HoWever, When it is desired to deliver micropar 
ticles to a body cavity of small dimensions such as a peri 
odontal pocket, there are limitations on the diameter of the tip. 
Thus, there is a need for improved devices for delivering 
medicaments to periodontal pockets of a human or animal. 
There is also a need for a device that provides the ability to 
administer multiple doses of a medicament. 

SUMMARY OF THE INVENTION 

[0011] The present invention is directed to cartridges for 
use in a device for inserting a medicament Within a body 
cavity of a mammal, e. g. the periodontal pocket of a human or 
animal. The cartridge for inserting the medicament includes a 
housing comprising a proximal portion, a distal portion and a 
housing slot disposed along a longitudinal axis of the hous 
ing. The housing slot has a distal end, a proximal end, a 
longitudinal axis and a transverse axis. The distal and proxi 
mal ends of the housing slots are terminated by protrusions 
extending across the transverse axis of the slot. The cartridge 
further includes a retractable chamber disposed Within the 
housing. The retractable chamber comprises a distal internal 
surface, an external surface and a distal lumen de?ned by the 
distal internal surface. The cartridge also comprises a sub 
stantially stationary member disposed Within the lumen of the 
retractable chamber. The substantially stationary member has 
a uniform cross-section siZed to provide a sliding ?t Within 
the lumen to provide for retraction of the retractable chamber 
about the substantially stationary member upon actuation of 
the device. The substantially stationary member comprises a 
proximal end having a substantially circular cross section and 
a locking tab located on and extending from the perimeter of 
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the proximal end. The locking tab is in alignment With and 
disposed Within the housing slot. The cartridge also includes 
a means for retracting the retractable chamber Wherein the 
substantially stationary member is maintained in a substan 
tially stationary position relative to the device and the body 
cavity. 
[0012] Depending on the number of doses of medicament 
contained Within the retractable chamber, the housing may 
comprise a single, or multiple, housing slots. Upon activation 
of the device, interaction of the substantially stationary mem 
ber (SSM) locking tab With the housing slot prevents the SSM 
from moving forward relative to the device When medicament 
is administered. Upon reset of the device for administration of 
additional doses of medicament, the SSM locking tab is urged 
into the next housing slot by the advancing member. 
[0013] The present invention is also directed to a device for 
inserting a medicament Within a body cavity of a mammal, 
eg the periodontal pocket of a human or animal. The device 
includes a cartridge for containing medicament, as described 
above. Medicament may be disposed Within the chamber. The 
chamber may have a distal tip With a uniform external cross 
section siZed to ?t Within the body cavity. The device also 
includes means for activating the means for retracting the 
retractable chamber. The device thus is con?gured so that the 
medicament is expelled from the opening of the chamber by 
retraction of the chamber about the medicament and the sub 
stantially stationary member, rather than by forWard move 
ment of the substantially stationary member Within the cham 
ber to force the medicament from the end of the barrel. 
[0014] The device of the present invention is utiliZed in a 
method for administering a medicament to body cavity of a 
mammal, eg the periodontal pocket of a human or animal, 
including: obtaining the medicament containing cartridge 
and the actuator for dispensing medicament; attaching the 
cartridge to the actuator; and pressing the operating level or 
trigger of the actuator to retract the retractable chamber While 
maintaining the substantially stationary member in a substan 
tially stationary position relative to the device and the body 
cavity so that the medicament is expelled from the opening of 
the chamber by refraction of the chamber about the medica 
ment and the substantially stationary member. 

BRIEF DESCRIPTION OF THE FIGURES 

[0015] FIG. 1a is a cross-sectional side vieW of a distal 
portion of a chamber containing a medicament disposed 
therein in accordance With one embodiment of the invention, 
prior to delivery of the medicament into the body of a mam 
mal; 
[0016] FIG. 1b is a cross-sectional side vieW ofthe chamber 
of FIG. 1a placed at the site of delivery of medicament; 
[0017] FIG. 10 is a cross-sectional side vieW ofthe chamber 
of FIG. 1b after delivery of medicament at the site of delivery; 
[0018] FIG. 1d is a cross-sectional side vieW ofthe chamber 
of FIG. 10 upon removal from the mammal after delivery of 
medicament to the mammal; 
[0019] FIG. 2a is a cross-sectional side vieW of a distal 
portion of a chamber containing multiple doses of a medica 
ment disposed therein in accordance With one embodiment of 
the invention, prior to delivery of the medicament into the 
body ofa mammal; 
[0020] FIG. 2b is a cross-sectional side vieW of the chamber 
of FIG. 2a placed at the site of delivery of the ?rst dose of 
medicament; 
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[0021] FIG. 20 is a cross-sectional side vieW ofthe chamber 
of FIG. 2b after delivery of the ?rst dose of medicament to the 
mammal; FIG. 2d is a cross-sectional side vieW of the cham 
ber of FIG. 20 upon removal from the mammal after delivery 
of the ?rst dose of medicament to the mammal; 
[0022] FIG. 2e is a cross-sectional side vieW ofthe chamber 
of FIG. 2d placed at the site of delivery of the second dose of 
medicament; 
[0023] FIG. 2fis a cross-sectional side vieW ofthe chamber 
of FIG. 2e after delivery of the second dose of medicament to 
the mammal; 
[0024] FIG. 3 is an exploded vieW of a cartridge in accor 
dance With one embodiment of the invention; 
[0025] FIG. 4 is a cross-sectional side vieW of the cartridge 
of FIG. 3 after assembly; 
[0026] FIG. 5 is side vieW of the apparatus disclosed herein; 
[0027] FIG. 6 is a cross sectional vieW ofthe sleeve ofFIG. 
5 With the ?nger rest removed; 
[0028] FIG. 7 is a cross-sectional vieW of the shaft and 
associated components of FIG. 5; 
[0029] FIG. 8a is a cross-sectional side vieW of an exem 
plary embodiment of the medicament delivery device accord 
ing to the present invention, prior to delivery of a ?rst dose of 
the medicament; 
[0030] FIG. 8b is a cross-sectional side vieW ofthe embodi 
ment of FIG. 811 after delivery of the ?rst dose of medicament; 
[0031] FIG. 80 is a cross-sectional side vieW ofthe embodi 
ment of FIG. 8b When reset for delivery of a second dose of 

medicament; 
[0032] FIG. 8d is a cross-sectional side vieW ofthe embodi 
ment of FIG. 80 after delivery of the second dose of medica 
ment; and 
[0033] FIG. Se is a cross-sectional side vieW ofthe embodi 
ment of FIG. 8d When reset for delivery of a third dose of 
medicament. 

DETAILED DESCRIPTION OF THE INVENTION 

[0034] The present invention relates to devices used to 
administer medicaments into a body cavity of a mammal, eg 
the periodontal pocket of a human or animal. The devices may 
contain a single dose or multiple doses of medicament, for 
example in solid poWder form, as discussed herein. Such 
devices include a cartridge for housing a retractable chamber, 
the retractable chamber for containing medicament, and an 
actuator for placing the device in operation once the distal 
portion of the medicament-containing chamber is inserted 
Within the body cavity, thus providing for delivery of the 
medicament Within the body cavity. In certain embodiments, 
devices may include a sealing means, such as a gasket, to 
prevent back?oW of the medicament betWeen the internal 
surface of the chamber and the substantially stationary mem 
ber upon operation of the device. Devices of the present 
invention are particularly useful and advantageous for admin 
istration of a medicament to the periodontal pocket of a mam 
mal for treatment of periodontitis. 
[0035] In practice, the medicament is placed Within the 
retractable chamber and the chamber then is placed Within the 
cartridge. The cartridge then is connected to the actuator in 
operational engagement. The distal tip of the retractable 
chamber extending beyond the distal end of the cartridge is 
placed Within the body cavity at the desired site of delivery of 
medicament. The actuator then is employed in cooperation 
With the cartridge to retract the chamber aWay from the deliv 
ery site in a direction toWards the actuator. Upon retraction of 
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the chamber, the substantially stationary member (hereinafter 
SSM) Within the chamber that is in contact With the medica 
ment maintains the medicament at the delivery site, thus 
leaving the medicament that Was disposed Within the tip of the 
chamber in the body cavity at the desired delivery site. 
[0036] Cartridges used in devices of the present invention 
are replaceable and may include a single or multiple doses of 
medicament contained therein. Multiple doses are advanta 
geous, as a single cartridge may be employed to deliver medi 
cament to multiple delivery sites prior to replacement. This is 
particularly advantageous for administration of a medica 
ment to the periodontal pocket of a human for treatment of 
periodontitis, Where delivery at multiple sites often is 
required and discomfort of the patient may be a substantial 
issue. 

[0037] The chamber used in devices according to the 
present invention, may be in the form of a retractable, cannu 
lated barrel, Where the barrel has an outer surface and an inner 
surface forming the body of the barrel. The lumen of the 
barrel then is de?ned by the con?guration of the inner surface. 
Devices also include an SSM disposed Within the lumen of 
the barrel. The respective cross-sections of the lumen of the 
barrel and the SSM are siZed to provide a slidable ?t betWeen 
the inner surface of the barrel and the outer surface of the 
SSM. By slidable ?t, it is meant that co-axial movement of the 
barrel relative to the SSM may be accomplished Without use 
of excessive force, While maintaining a spatial relationship 
betWeen the inner surface of the barrel and the outer surface of 
the SSM, so as to avoid unnecessary movement or “Wob 
bling” of the SSM Within the barrel. Upon activation of the 
device, the barrel slides about the SSM in a lateral direction 
aWay from the body cavity, toWards the distal end of the 
device, While the SSM itself remains substantially stationary. 
By substantially stationary, it is meant that, upon activation of 
the device to deliver the medicament to the body cavity, the 
SSM remains in a substantially stationary position in relation 
to the device itself and to the point Within the body cavity at 
Which the medicament is being delivered. While some move 
ment of the SSM relative to the insertion site might occur, any 
such movement should not be suf?cient to cause tissue to 
block the outlet of the barrel or to appreciably increase the 
force required to deliver the medicament at the site of inser 
tion. This is particularly advantageous Where the medicament 
may be in the form of a dry solid poWder, such as a dry 
microparticle poWder or microspheres. 
[0038] Typically, but optionally, additives, such as diluents, 
carriers, excipients, stabiliZers or the like may be included in 
the formulation. In one embodiment, medicaments may be in 
the form of a particulate composition, such as a dry micro 
particle poWder composition in a suf?cient treatment quan 
tity. For example, the composition can be ARESTIN® 
minocycline Hydrochloride (HCl) microspheres, available 
from OraPharma, lnc., Warminster, Pa., for example, in a 1 
mg dosage, or those compositions as disclosed in Us. Pat. 
Nos. 5,000,886, 5,143,661, 5,236,355, 5,366,733, 5,500,228, 
and 5,622,498, all six disclosures of Which are incorporated 
by reference in their entirety herein. These compositions may 
comprise matrices of biocompatible and biodegradable poly 
mers, in accordance With the disclosure of Us. Pat. Nos. 
5,236,355, 5,366,733, 5,500,228, and 5,622,498. 
[0039] For example, dry microparticle compositions may 
include therapeutic agents, such as antibacterials, antibiotics, 
antifungal agents, anti-in?ammatory agents, immunosup 
pressive agents, immunostimulatory agents, dentinal desen 
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sitiZers, odor masking agents, immune reagents, anesthetics, 
antiseptics, nutritional agents, antioxidants, lipopolysaccha 
ride complexing agents, peroxides, groWth factors, or mix 
tures thereof. The therapeutic agent could also have antibiotic 
activity. 
[0040] Exemplary therapeutic agents may be antibiotics 
such as tetracycline, a pharmaceutically acceptable salt of a 
tetracycline, hydrates of a tetracycline and hydrates of a phar 
maceutically acceptable salt of a tetracycline. The tetracy 
clines may be doxycycline, a pharmaceutically acceptable 
salt of doxycycline, hydrates of doxycycline and hydrates of 
a pharmaceutically acceptable salt of doxycycline. Also, the 
tetracycline may be minocycline, a pharmaceutically accept 
able salt of minocycline, hydrates of minocycline and 
hydrates of a pharmaceutically acceptable salt of minocy 
cline. 
[0041] These exemplary therapeutic agents may be present 
in the form of particles Within the medicament. They can 
typically range from about 0.00001 to about 50 parts by 
Weight per 100 parts by Weight of the particles or from about 
1 to about 50 parts by Weight per 100 parts by Weight of the 
particles, or more particularly from about 4 to about 40 parts 
by Weight per 100 parts by Weight of the particles. Altema 
tively, the therapeutic agent may be present in the medica 
ment as a liquid or gas. 

[0042] Polymers for the aforementioned matrices may 
include polyglycolide, poly(l-lactide), poly(dl)lactide, poly 
(glycolide-co-lactide), poly (glycolide-co-lactide), poly(hy 
droxybutyric acid, poly(orthoesters), poly(p-dioxanone) and 
mixtures thereof. The polymers can also be block copolymers 
of polyglycolide, trimethylene carbonate and polyethylene 
oxide or polyoxyethylene-polyoxypropylene copolymers. 
The polymers can also be biopolymers and their derivatives 
including cellulose, cellulose derivatives (oxidiZed regener 
ated cellulose), starch, gelatin, chitosan, and hyaluronan. 
These polymers may also be such that they become tacky 
upon contact With Water. 

[0043] The aforementioned particles of particulate compo 
sitions including therapeutic agents may, for example, have 
particles With diameters ranging from about 0.1 to about 
1,000 microns, or from about 10 to about 200 microns, or 
from about 20 to about 120 microns. 

[0044] While the ?gures are presented as exemplary 
embodiments of the inventions, they are not intended to limit 
the scope of the invention or the claims appended hereto. Use 
of the same reference symbols in different ?gures indicates 
similar or identical items. 

[0045] One embodiment of the present invention is shoWn 
in FIG. 111. FIG. 1a is a cross-sectional side vieW of a distal 
portion of retractable chamber 10, in the form of retractable 
barrel 20 for holding a dose of medicament 40. Medicament 
40 is disposed in the lumen de?ned by the internal surface 28 
of barrel 20. Substantially stationary member (SSM) 30 is 
disposed Within barrel 20. Barrel 20 is cannulated to alloW 
passage co-axially about SSM 30, and has proximal 22 and 
distal 24 ends, as Well as a distal opening 26. SSM 30 is shoWn 
to have distal face 32. Medicament 40 is located in cannulated 
barrel 20, and has proximal 42 and distal 44 interfaces. The 
proximal interface 42 is in contact With distal face 32 of SSM 
30. The cross-sectional dimensions, eg the diameter, of the 
lumen of barrel 20 relative to the cross-sectional dimension of 
SSM 30 is such that barrel 20 may move co-axially about 
SSM 30 in a sliding ?t Without medicament 40 leaking 
betWeen SSM 30 and inner surface 28 of barrel 20, and 
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provide for retraction of barrel 20 around SSM 30. This is 
particularly applicable to medicaments in powder form. The 
cross-sectional shape of SSM 30 and lumen of barrel 20 may 
be hexagonal, octagonal, elliptical or any other shape, With a 
circular cross-sectional shape being preferred. In one 
embodiment, SSM 30 has a bell shaped feature (not shoWn) 
on the both ends to create seals With barrel 20. 

[0046] Suitable materials from Whichbarrel 20 and SSM 30 
may be formed include glasses, non-corrodible metals, syn 
thetic resins such as plastics, and the like. These materials 
may be used alone or in combination. If the device compo 
nents are made of glasses, non-corrodible metals, or steriliZ 
able synthetic resins, they may be used repeatedly by per 
forming sterilization. Preferably, barrel 20 and SSM 30 are 
formed from synthetic resins such as plastics. Plastics may 
include polyethylene, polypropylene, and polycarbonate. 
[0047] FIGS. 1a to 1d shoW the steps in the delivery of 
medicament 40 to a delivery site 70 of a patient. In this 
embodiment, delivery site 70 is in the form of a pocket 
betWeen a ?rst tissue 74, for example a gum, and a second 
tissue 76, for example a tooth, such as a periodontal pocket in 
a mammal. FIG. 111 show chamber 10 prior to delivery, Where 
proximal interface 42 of medicament 40 is in contact With 
distal face 32 of SSM 30. In the ?rst step, chamber 10 is 
placed at delivery site 70 by inserting distal end 24 in the 
direction of the arroW in FIG. 1b into site 70. NoW, SSM 30 is 
held substantially stationary While barrel 20 is retracted about 
SSM 30 in the direction of the arroW in FIG. 10. Medicament 
40 is delivered from the barrel distal opening 26 by retracting 
barrel 20. Medicament 40 is fully administered When distal 
end 24 of barrel 20 reaches distal face 32 of SSM 30. Finally, 
chamber 10 is removed from delivery site 70 (see FIG. 1d) in 
a distal to proximal direction, leaving medicament 40 at deliv 
ery site 70. 

[0048] An alternative embodiment of the present invention 
is shoWn in FIG. 2a. FIG. 2a is similar to FIG. 1a, except that 
multiple doses 40, 50, and 60 are located in the lumen (de 
?ned by the internal surface of barrel 20) of retractable barrel 
20. Additional doses of medicament may be disposed Within 
barrel 20, for example four or more doses. Second medica 
ment dose 50 has proximal 52 and distal 54 interfaces. Third 
medicament dose 60 has proximal 62 and distal 64 interfaces. 
Second and third medicament doses 50 and 60 may be com 
prised of the same formulation as ?rst medicament dose 40, or 
of a different formulation than ?rst medicament dose 40. The 
embodiment as shoWn in FIG. 211 allows for the delivery of 
multiple doses of medicament. 
[0049] FIGS. 2a to 2f shoW the steps in the delivery of 
medicament doses 40 and 50 to ?rst delivery site 70 and 
second delivery site 72, respectively. In this embodiment, ?rst 
delivery site 70 is in the form of a pocket betWeen a ?rst tissue 
74 and a second tissue 76, While second delivery site 72 is in 
the form of a pocket betWeen a second tissue 76 and a third 
tissue 78. First delivery site 70 and second delivery site 72 
may be, for example periodontal pockets in a mammal. FIG. 
2a shoWs chamber 10 prior to delivery, Where proximal inter 
face 42 of ?rst medicament dose 40 is in contact With distal 
interface 54 of second medicament dose 50 and proximal face 
52 of second medicament dose 50 is in contact With distal face 
64 of third medicament dose 60. In the ?rst step, chamber 10 
is placed at delivery site 70 (see FIG. 2b). NoW, SSM 30 is 
held substantially stationary While barrel 20 is retracted in the 
direction of the arroW in FIG. 20. First medicament dose 40 is 
delivered from the barrel distal opening 26 by retracting bar 
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rel 20. First medicament dose 40 is fully administered When 
distal face 54 of second medicament dose 50 reaches distal 
end 24 of barrel 20. Next, chamber 10 is removed from 
delivery site 70 (see FIG. 2d) from a distal to proximal direc 
tion, leaving ?rst medicament dose 40 at delivery site 70. 
Next, chamber 10 is aligned for next delivery and then placed 
at delivery site 72 (see FIG. 2e). NoW, SSM 30 is held sub 
stantially stationary While barrel 20 is retracted in the direc 
tion of the arroW in FIG. 2]. Second medicament dose 50 is 
delivered from the barrel distal opening 26 by retracting bar 
rel 20. Second medicament dose 50 is fully administered 
When proximal face 52 of second medicament dose 50 
reaches distal end 24 of barrel 20. Next, chamber 10 is 
removed from delivery site 72 from a distal to proximal 
direction, leaving second medicament dose 50 at delivery site 
72. This process may be repeated depending on the desired 
number of doses of medicament to be administered. 

[0050] FIG. 3 is an exploded vieW of a cartridge in accor 
dance With one embodiment of the invention. Such cartridges 
Will include disposed therein a retractable chamber for retain 
ing medicament, means for retracting the chamber, and a 
substantially stationary member (SSM) disposed Within the 
chamber. Components of cartridge 900 include housing 910, 
barrel 930, cartridge spring 950 disposed about barrel 930 for 
enabling barrel 930 to retract upon actuation of the device, 
and substantially stationary member (SSM) 960 disposed 
Within barrel 930. All components of cartridge 900 may be 
made from stainless steel or knoWn plastics, or, optionally, 
any material that can be steriliZed. Barrel 930 may optionally 
contain a lubricant to facilitate delivery of the medicament. 
The lubricant may be applied to the surfaces of the barrel or 
may be included as a slip agent in a resin used to manufacture 
the part by injection molding. 
[0051] In the embodiment noW presented, up to three doses 
of medicament may be delivered to a body cavity of a mam 
mal. HoWever, cartridge 900 may be modi?ed so as to be 
capable of delivering one or more, for example three or more 
doses to a body cavity ofa mammal. 
[0052] Barrel 930 includes proximal end 932 and distal end 
934, barrel extension 935, barrel slot 937, distal tip 938, and 
means for advancing SSM 960 When barrel 930 is advanced, 
such as advancing members 939 extending from the internal 
surface of the barrel. Such advancing members may be, for 
example, tabs, protrusions, or the like, Which are in contact 
and interact With proximal end 962 of SSM 960 to advance 
SSM 960 during reset of the device betWeen administration of 
successive doses. 

[0053] Housing 910 may be made from the same materials 
as barrel 930. Housing 910 includes proximal end 912 and 
tapered distal end 914. Though not shoWn, distal end 914 of 
housing 910 may have a bend of approximately 50 degrees to 
facilitate entry of distal tip 938 of barrel 930 into the body 
cavity. In such cases, barrel 930 Will be made from a plastic 
and Will be ?exible so as to traverse the housing. Housing 910 
includes at least one housing slot 923 disposed along a lon 
gitudinal axis of the housing. Housing slot 923 has a distal 
end, a proximal end, a longitudinal axis and a transverse axis. 
Distal and proximal ends of housing slots 923 are terminated 
by housing slot protrusions 925 Which extend across the 
transverse axis of housing slot 923. FIG. 3 shoWs multiple 
housing slots 923, although only one is speci?cally labeled. 
Housing 910 may include means for ?nger gripping Which 
enable the barrel to be rotated. Housing 910 may contain 
means for retaining a cap to protect the medicament from 
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contamination, such as snap ring 918 located on distal end 
914. Housing 910 may include means for limiting the motion 
of barrel 930, such as slots 922 that align With barrel extension 
935. Proximal end 912 of housing 910 may include means for 
attaching cartridge 900 to an actuator (not shoWn), such as 
?ngers 924 With ?anges 926, Which engage an undercut on 
the tip of the actuator. 
[0054] SSM 960, disposed Within cannulation 936 ofbarrel 
930, is siZed to provide a sliding ?t Within cannulation 936 
suitable to provide for retraction of the barrel 930 about the 
member upon actuation of the device. SSM 960 has proximal 
end 962 having a substantially circular cross section. Proxi 
mal end 962 of SSM 960 includes locking tabs 964 located on 
the perimeter of and extending therefrom. Locking tabs 964 
are in alignment With and disposed Within housing slot 923 
upon use of the device and serve, in concert With housing slots 
923, to maintain SSM 960 substantially stationary relative to 
housing 910 While barrel 930 is retracted. A cross-sectional 
side vieW of cartridge 900 useful in the present invention is 
shoWn in FIG. 4. As shoWn, cartridge 900 includes housing 
910, barrel 930 disposed Within housing 910, cartridge spring 
950 disposed about barrel 930 for enabling barrel 930 to 
retract upon actuation of the device and substantially station 
ary member (SSM) 960 disposed Within barrel 930. Barrel 
930 is siZed to ?t slidably Within housing 910. Medicament 
(not shoWn in FIG. 3 or 4) is located in cannulation 936 of 
barrel 930. Distal end 934 of barrel 930 includes distal tip 938 
and distal opening 942. Cartridge spring 950 biases barrel 930 
toWards proximal end 912 of housing 910 to provide a retract 
ing motion for barrel 930 When actuated. Barrel slot 937 is 
aligned With housing slot 923, and locking tabs 964 are dis 
posed there through. 
[0055] Dispensing medicament from cartridge 900 of the 
present invention is effected by an actuator used in opera 
tional engagement With the cartridge. FIG. 5 is side vieW of an 
exemplary embodiment of the medicament delivery device 
according to the present invention. The ?gure shoWs a device 
comprised of cartridge 900 (as described in FIGS. 3 and 4) 
and actuator 220.Actuator 220 has been described inU.S. Pat. 
No. 6,682,348, to LaWter, et al., the contents of Which are 
incorporated by reference herein. 
[0056] FIG. 5 shoWs a device formed from an actuator 220 
and a cartridge 900 that connects to the actuator 220 and is 
separable therefrom. Though not shoWn, the end of cartridge 
900 is typically covered by a cap or other closing member, 
typically in a frictional engagement, Which maintains the 
integrity of the composition in the cartridge 900 until actual 
use, When this cap is removed. 

[0057] Actuator 220 is of a con?guration and dimensions 
similar to other dental instrumentation. Actuator 220 is 
formed of a sleeve 240, With a ?ngergrip 242 surrounding it. 
A thumb ring 244, connected to a spring loaded shaft 246, 
extends from the sleeve 240, With the shaft 246 held in place 
by a nut member 248, that includes a threaded portion 250 
(FIG. 7) that connects to a correspondingly threaded portion 
251 (FIG. 6) on the inner Wall 252 (FIG. 6) ofthe sleeve 240. 
The nut member 248, on a proximal portion 248a (FIG. 7), 
includes a roughened, knurled or grooved outer surface 254, 
to assist the user in gripping, When opening actuator 220 is 
desired. 

[0058] Turning also to FIGS. 6 and 7, actuator 220 is sepa 
rated into the sleeve 240 (FIG. 6) and the shaft 246 and 
associated components (FIG. 7). The sleeve 240 includes a 
proximal end 260 and a distal end 261. The proximal end 260 
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includes a correspondingly threaded portion 251 along its 
inner Wall 252, for accommodating the threaded portion 250 
on an intermediate 248b portion of the nut member 248. 
Moving distally (in a direction aWay from the thumb ring 
244), there is a spring section 264 for accommodating the 
spring 288 and its proximal con?nement 286 and distal con 
?nement 290, speci?cally its head 29011. This spring section 
264 chamber includes a reduced diameter portion 266, that 
serves as a stop surface for the head 29011 of the distal con 
?nement 290, When the shaft 246 is pushed distally by the 
thumb ring 244. 
[0059] The distal end 261 includes a notch (or indent) 270 
at the outer edge 271 of the sleeve 240, for receiving a corre 
sponding nub on the cartridge 900, to prevent the cartridge 
900 from rotating in the sleeve 240 (of actuator 220) When the 
cartridge 900 (in particular, its ?anges 926, see FIG. 3) is 
locked inplace in actuator 220, as detailedbeloW. Proximal of 
this notch 270 is a chamber 272 for accommodating the 
?anges 926 of cartridge 900 as pushed outWard by the body 
2901) of the distal con?nement 290. The chamber 272 termi 
nates at a groove 274 that typically extends continuously 
around the inner Wall 252 of the sleeve 240. The groove 274 
is typically triangular in its edges 276, to accommodate the 
corresponding ?anges 926 (FIG. 3) on the ?ngers 924 (FIG. 
3) of cartridge 900, upon their seating therein, When cartridge 
900 is locked in actuator 220. 

[0060] These triangular edges 276 alloW for removal of 
cartridge 900 from actuator 220, as the ?anges 926 of the 
?ngers 924 can slide over these edges 276, alloWing for the 
release of cartridge 900. A section 280 for accommodating 
the body 2901) of the distal con?nement 290 is intermediate 
the groove 274 and the spring section 264. 
[0061] The shaft 246 extends (in the distal direction) from 
the thumb ring 244 to the shaft end 284 (distal end). The nut 
member 248, proximal con?nement 286, spring 288 and dis 
tal con?nement 290 (formed of a head 290a and a body 2901)) 
are all torroidal and slideable on the shaft 246. When the nut 
member 248 is attached to the sleeve 240 (so as to be ?xed), 
in its normal operation, the nut member 248, at its distal 
portion 248c, serves as a con?nement for the proximal con 
?nement 286, When the shaft 246, typically via the thumb ring 
244, is moved in the proximal direction (outWards With 
respect to the sleeve 240). The shaft 246 includes an out 
Wardly extending ring 292 at its distal end 284. This ring 292, 
typically molded as part of the shaft 246, is ?xed, and serves 
to limit distal movement of the distal con?nement 290 for the 
spring 288. 
[0062] Actuator 220 and all components thereof, except the 
spring 288, is typically made of materials such as metals and 
in particular surgical grade steels, for example, 303 Stainless 
Steel. The spring 288 is typically made of metals such as 
surgical grade steels, and for example, stainless steels other 
then 303 Stainless Steel. Accordingly, actuator 220, including 
the spring 288, is steriliZable and reusable. Actuator compo 
nents may also be made by injection molding of suitable 
resins. 

[0063] FIG. 8a shoWs an exemplary embodiment of the 
medicament delivery device prior to delivery of a ?rst dose of 
the medicament. As shoWn in FIG. 8a, cartridge spring 950 is 
in a compressed state and shaft 946 of actuator 990 is engaged 
With the proximal end 932 of barrel 930. Cartridge spring 950 
is held in a compressed state by a proximal-to-distal force on 
shaft 946, creating a bias for moving barrel 930 toWards the 
proximal end 912 of housing 910. Locking tabs 964 are 
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engaged With housing slots bounded by ?rst housing slot 
protrusion 925, Which maintains SSM 960 stationary relative 
to housing 910 While barrel 930 is retracted. 
[0064] To deliver a ?rst dose of medicament, the proximal 
to-distal force on shaft 946 is released. As shoWn in FIG. 8b, 
cartridge spring 950 noW elongates, moving barrel 930 
toWards proximal end 912 of housing 910. Since tabs 964 of 
SSM 960 are engaged With housing slots and housing slot/ 
protrusions 925, SSM 960 remains in a relative stationary 
position With respect to barrel 930 as barrel 930 moves 
toWards proximal end 912 of housing 910. The retracting 
motion of barrel 930 releases medicament from distal open 
ing 942 of barrel 930, delivering the ?rst dose of medicament 
to the delivery site. Proximal end 962 of SSM 960 is engaged 
With ?rst stop of advancing member 939. 
[0065] To reset device for delivery of a second dose of 
medicament, user exerts proximal-to-distal force on shaft 
946. Shaft 946, engaged With proximal end 932 of barrel 930, 
moves toWards the distal end 914 of housing 910, compress 
ing cartridge spring 950. Likewise, SSM 960, engaged With 
advancing member 939, moves toWards the distal end 914 of 
housing 910, thereby moving locking tabs 964 into second 
housing slots as shoWn in FIG. 3. Cartridge spring 950 is 
compressed, creating a bias for moving barrel 930 toWards the 
proximal end 912 of housing 910. 
[0066] FIG. 8c shows an exemplary embodiment of the 
medicament delivery device prior to delivery of a second dose 
of the medicament. As shoWn in FIG. 80, cartridge spring 950 
is in a compressed state and shaft 946 of actuator 990 is 
engaged With the proximal end 932 of barrel 930. Cartridge 
spring 950 is held in a compressed state by a proximal-to 
distal force on shaft 946, creating a bias for moving barrel 930 
toWards the proximal end 912 of housing 910. Tabs 964 are 
engaged With second housing slots and housing protrusion 
925, Which keeps SSM 960 stationary relative to housing 910 
While barrel 930 is retracted. 
[0067] To deliver a second dose of medicament, the proxi 
mal-to-distal force on shaft 946 is released. As shoWn in FIG. 
8d, cartridge spring 950 noW elongates, moving barrel 930 
toWards proximal end 912 of housing 910. Since tabs 964 of 
SSM 960 are engaged With housing slot protrusions 925, 
SSM 960 remains in a relative stationary position With respect 
to barrel 930 as barrel 930 moves toWards proximal end 912 
of housing 910. The retracting motion of barrel 930 releases 
medicament from distal opening 942 of barrel 930, delivering 
the ?rst dose of medicament to the delivery site. Proximal end 
962 of SSM 960 is engaged With second stop of advancing 
member 939. 
[0068] The process can be repeated for delivery of a third 
dose of medicament. 
[0069] In the embodiments presented above, up to three 
doses of medicament may be delivered to a body cavity of a 
mammal. HoWever, cartridge 900, may be modi?ed so as to 
be capable of delivering one or more, for example three or 
more doses to a body cavity of a mammal. 

We claim: 
1. A device for inserting a medicament Within a body cavity 

of a mammal, said device comprising: 
a cartridge for containing said medicament therein, said 

cartridge comprising, 
a housing comprising a proximal portion, a distal portion 

and a housing slot disposed along a longitudinal axis 
of said housing, said housing slot having a distal end, 
a proximal end, a longitudinal axis and a transverse 
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axis, Wherein said distal and proximal ends are termi 
nated by housing slot protrusions extending across 
said transverse axis of said housing slot, 

a retractable chamber disposed Within said housing, said 
retractable chamber comprising a distal internal sur 
face, an external surface and a distal lumen de?ned by 
said distal internal surface, 

a substantially stationary member disposed Within said 
lumen of said retractable chamber and having a uni 
form cross-section siZed to provide a sliding ?t Within 
said lumen to provide for retraction of said retractable 
chamber about said substantially stationary member 
upon actuation of said device, said substantially sta 
tionary member comprising a proximal end having a 
substantially circular cross section and a locking tab 
located on the perimeter of said proximal end in align 
ment With and disposed Within said housing slot; and 

means for retracting said retractable chamber about said 
substantially stationary member; and 

means for activating said means for retracting said retract 
able chamber, 

Wherein said locking tab disposed Within said housing slot 
maintains said substantially stationary member in a substan 
tially stationary position upon actuation of said device. 

2. The device of claim 1 comprising a plurality of housing 
slots. 

3. The device of claim 1 Wherein said means for retracting 
said retractable chamber about said substantially member 
comprises a spring disposed about said retractable chamber. 

4. The device of claim 2 Wherein said retractable chamber 
further comprises an advancing member for advancing said 
substantially stationary member, said advancing member 
extending from an internal surface of said retractable cham 
ber. 

5. The device of claim 1 comprising a medicament dis 
posed Within said cartridge. 

6. The device of claim 5 Wherein said dry microparticle 
poWder comprises a medicament selected from the group 
consisting of a tetracycline, a pharmaceutically acceptable 
salt of a tetracycline, hydrates of a tetracycline and hydrates 
of a pharmaceutically acceptable salt of a tetracycline. 

7. A cartridge for use in a device for inserting a medicament 
Within a cavity of a mammal, said cartridge comprising: 

a housing comprising a proximal portion, a distal portion 
and a housing slot disposed along a longitudinal axis of 
said housing, said housing slot having a distal end, a 
proximal end, a longitudinal axis and a transverse axis, 
Wherein said distal and proximal ends are terminated by 
protrusions, 

a retractable chamber disposed Within said housing, said 
retractable chamber comprising a distal internal surface, 
an external surface and a distal lumen de?ned by said 
distal internal surface, 

a substantially stationary member disposed Within said 
lumen of said retractable chamber and having a uniform 
cross-section siZed to provide a sliding ?t Within said 
lumen to provide for retraction of said retractable cham 
ber about said substantially stationary member upon 
actuation of said device, said substantially stationary 
member comprising a proximal end having a substan 
tially circular cross section and a locking tab located on 
the perimeter of said proximal end in alignment With and 
disposed Within said housing slot; and 
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means for retracting said retractable chamber about said 
substantially stationary member, 

Wherein said locking tab disposed Within said housing slot 
maintains said substantially stationary member in a substan 
tially stationary position upon actuation of said device. 

8. The cartridge of claim 7 comprising a plurality of hous 
ing slots. 

9. The cartridge of claim 7 Wherein said means for retract 
ing said retractable chamber about said substantially member 
comprises a spring disposed about said retractable chamber. 

10. The cartridge of claim 8 Wherein said retractable cham 
ber further comprises an advancing member for advancing 
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said substantially stationary member, said advancing member 
extending from an internal surface of said retractable cham 
ber. 

11. The cartridge of claim 7 comprising a medicament 
disposed Within said cartridge. 

12. The cartridge of claim 11 Wherein said dry micropar 
ticle poWder comprises a medicament selected from the group 
consisting of a tetracycline, a pharmaceutically acceptable 
salt of a tetracycline, hydrates of a tetracycline and hydrates 
of a pharmaceutically acceptable salt of a tetracycline. 

* * * * * 


